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(57) Abstract 

A disposable inhaler for administering 
medicament by inhalation having an inhala- 
tion channel through which a user may in- 
hale, a container for containing a dose of 
medicament, at least one subsidiary container 
for containing a subsidiary dose of medica- 
ment and respective release means for selec- 
tively opening one or both of said container 
and said subsidiary container such that one 
or both of said dose and said subsidiary dose 
may be released into said inhalation chan- 
nel at the same time so as to provide a vari- 
able dose and methods of providing a vari- 
able quantity of substance in a channel com- 
prising opening a first container containing 
the substance and selectively opening a sec- 
ond container containing the substance. 
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DISPOSABLE INHALER 

The present invention relates to a disposable inhaler, i.e. an inhaler intended for use 
only once before disposal. More particularly, it relates to a disposable inhaler which 
provides a variable dose and also to a method of providing a variable quantity of substance. 

Previously, as described in W093/17728 and also illustrated in Figures 1 and 2 of the 
accompanying drawings, there was known a disposable inhaler constructed from a first part 
1 and a second part 2. The second part 2 includes a recess 3 in which a dose of powder is 
stored and the two parts together define a channel through which a stream of air may be 
drawn by the user. In particular, the stream of air is drawn from an air inlet 4 through to a 
mouthpiece 5. 

As illustrated in Figure 1, a tape 6 is provided to cover the recess 3 and extend out of 
the air inlet 4. The tape is additionally bent around the outside of the part 2 to cover an 
aperture in the bottom of the recess 3, This aperture allows a small quantity of air to enter 
the inhaler through the bottom of the recess 3 and assists in ensuring that ail of the powder 
in the recess 3 joins the flow of air through the inhaler. 

In use, the tape 6 is pulled from the lower surface of the second part 2 so as to expose 
the aperture in the bottom of the recess 3. It is then pulled out of the air inlet 4 and from the 
upper surface of the second part 2 to expose the recess 3, as illustrated in Figure 2. 
Projections 7 are provided to prevent the loose tape 6 blocking the air inlet 4. Whqn the 
user inhales through the mouthpiece 5, there is a flow of air through the inhaler and this 
flow picks up powder stored in the recess 3, assisted by air entering through the aperture in 
the bottom of the recess 3. The air/powder mixture flows through the inhaler and powder is 
de-agglomerated by the shape of the channel before passing out of the mouthpiece 5 and 
into the lungs of the user. 

The inhaler described above is highly advantageous, since it provides a simple and 
cheap device by which powder may be de-agglomerated and inhaled without any danger of 
contanunation of the dose or difficulty in ensuring that a complete dose is loaded into the 
inhaler and transferred into the air flow. Nevertheless, the present invention recognises for 
the first time that, in some circumstances, a user may wish to vary the dose administered. 
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Therefore, it is an object of the present invention to provide an inhaler with which the 
administered dose may be varied. 

According to the present invention there is provided a single use inhaler for 
administering medicament by inhalation, the inhaler comprising: 

an inhalation channel through which a user may inhale; 

a container for containing a dose of medicament; and 

a release means for releasing said dose into the said inhalation channel; wherein 
the inhaler further comprises: 

at least one subsidiary container for containing a subsidiary dose of medicament; 

at least one respective subsidiary release means for releasing said subsidiary dose into 
said inhalation channel; wherein 

said release means is independently operable of said at least one subsidiary release 
means such that one or more of said dose and said subsidiary dose may be released into said 
inhalation channel at the same time and such that a variable dose is provided. 

According to the present invention, there is also provided a method of providing a 
variable dose in a single use inhaler having an inhalation channel through which a user may 
inhale, a container for containing a dose of medicament and a release means for releasing 
said dose into said inhalation channel, said method comprising; 

providing a least one subsidiary container in said single use container for containing a 
subsidiary dose of medicament; 

providing at least one respective subsidiary release means for releasing said subsidiary 
dose of medicament into said inhalation channel; and 

arranging for said release means to be independendy operable of said subsidiary release 
means such that one or both of said dose and said subsidiary dose may be released into said 
inhalation channel at the same time and such that a variable dose is provided. 

According to the present invention, there is also provided a method of providing a 
variable quantity of substance in a channel comprising; 

opening a first container containing said substance and dispensing said substance in said 
channel; 
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selectively opening a second container containing said substance according to the total 
quantiQf of substance required and dispensing said substance in said channel. 

In this way, a user may selectively choose whether to release only the main dose of 
medicament or to release both the main and subsidiary doses of medicament Such an 
5 inhaler may have all of the advantages known for the previous inhaler described above, but 
in addition, provides the user with the ability to vary the administered dose. 

With the inhaler described with reference to Figures 1 and 2, where various different 
doses are required, it is necessary for a user to carry at least two inhalers containing 
different doses of medicament It is also necessary for the user to be careful to replenish his 
10 supplies of inhalers according to the varying numbers of different inhalers which have been 
used. Furthermore, providing two or more different types of inhaler adds to the cost of 
manufacture and distribution. 

Thus, the present invention allows a single inhaler to be manufactured, distributed and 
stored by a user and yet still allows the user to administer the variable dose. 
15 This is particularly advantageous for patients having conditions such as diabetes where 

the dose of medicament, e.g. insulin, varies continuously according to the needs of the 
patient „ , . 

It will be appreciated that, in some circumstances, the provision of a main container and 
only one subsidiary container allows a user to administer three different useful doses of the 
20 same medicament As an example, an inhaler storing four units of medicament in the main 
container and two units of medicament in a subsidiary container would allow the user to 
administer two, four or six units of that medicament 

Preferably, the inhaler is constructed similarly to the inhaler described above with said 
container and said at least one subsicUary container comprising depressions in a wall of said 
25 inhalation channel and said release means and said subsidiary release means respectively 
comprising films sealing the depressions. 

Preferably, the release means and the subsidiary release means comprise one or more 
elongate members, such as tapes or cords, attached to said films and with respective free 
ends which may be pulled by a user in order to remove the films from their respective 
30 depressions. 
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Thus, the films may be formed, as with the inhaler described above, as an integral part 
of the tapes or formed from separate components. In this way, the elongate members can be 
used to peel the films away from the depressions. 

It should be appreciated that, although a single use inhaler is referred to, it is possible 
that such an inhaler is used more than once. For example, where the main depression has 6 
units of medicament and the subsidiary depression 2 units of medicament, if a patient 
requires 10 units in total, he may inhale the 6 units and 2 units from one inhaler and a 
further 2 units from another inhaler. Of course, this leaves the 6 units of the second inhaler 
unused such that, if subsequendy the user requires 6 units, he could use the remaining 6 
units of the second inhaler. 

Medicaments suitable for use with the present invention are any which may be delivered 
by inhalation. Suitable inlialable medicaments may include for example |32-adrenoreceptor 
agonists for example salbutamol, terbutaline, limiterol, fenoterol, reproterol, adrenaline, 
pirbuterol, isoprenaline, orciprenaline, bitolterol, salmeterol, formoterol, clenbuterol. 
procaterol, broxaterol, picumetcrol, TA-2005, mabuteroi and the like, and their 
pharmacologically acceptable esters and salts; anticholinergic bronchodUators for example 
ipratropium bromide and the like; glucocorticosteroids for example beclomethasone, 
fluticasone, budesonide, tipredane, dcxamethasone, betamethasone, fluocinolone, 
triamcinolone acetonide, mometasone, and the like, and their pharmacologically acceptable 
esters and salts; anti-allergic medicaments for example sodium cromoglycatc and 
nedocromil sodium; expectorants; mucolytics; antihistamines; cyclooxygenase inhibitors; 
leukotriene synthesis inhibitors; leukotriene antagonists, phospholipase-A2 (PLA2) 
inhibitors, platelet aggregating factor (PAF) antagonists and prophylactics of asthma; 
antiarrhythmic medicaments, tranquilisers, cardiac glycosides, hormones, antihypertensive 
medicaments, antidiabetic- antiparasitic- and anticancer-medicaments, sedatives and 
analgesic medicaments, antibiotics, antirheumatic medicaments, immunotherapies, antifungal 
and aniihypotension medicaments, vaccines, antiviral medicaments, proteins, polypeptides 
and peptides for example peptide hormones and growth factors, polypeptides vaccines, 
enzymes, endorphines, lipoproteins and polypeptides involved in the blood coagulation 
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cascade, vitamins and others, for example cell surface receptor blockers, antioxidants, free 
radical scavengers and organic salts of NjIvT-diacctylcystine. 

As mentioned above the present invention is particularly useful with medicaments, such 
as insulin suitable for the treatment of conditions, such as diabetes, where the requirements 
of the patient vary. 

The present invention will be more clearly understood from the following description, 
given by way of example only, with reference to the accompanying drawings in which; 
Figure 1 illustrates a previous inhaler, 

Rgure 2 illustrates the previous inhaler of Figure 1 separated into two parts; 
Figure 3 illustrates an inhaler according to the present invention; 
Figure 4 illustrates the inhaler of Figure 3 separated into two parts; 
Figures 5(a), 5(b) and 5(c) illustrate a cross section of the inhaler of Figure 3; 
Figure 6 illustrates a further cross section of the inhaler of Figure 3; 
Figure 7 illustrates an inhaler according to the present invention; 
Figure 8 illustrates the inhaler of Figure 7 separated into its component parts; 
Figure 9 illustrates a cross section of the inhaler of Figure 7; 
Figures 10 (a) to (e) illustrate various configurations of depressions for containing 
medicament 

Referring to Figure 3 to 6, an inhaler according to a first embodiment of the present 
invention will be described. 

As with the inhaler described with reference to Figures 1 and 2, the inhaler is 
constructed from two parts 10 and 12 which together form an inhalation channel with an air 
inlet 14 and a mouthpiece 16. The inhaler differs from that described with reference to 
Figures 1 and 2 by the fact tiiat it has two depressions 18 and 20 in place of the single 
depression 3. Similarly, it has two tapes 22 and 24 in place of the single tape 6 and two 
pairs of projections 26 and 28 in place of the single pair of projections 7. 

For ease of understanding, the depression 18 and tape 22 will be described respectively 
as the main depression and the main tape and the depression 20 and tape 24 will be 
described respectively as the subsidiary depression and subsidiary tape. However, it should 
be appreciated that the positions of these depressions may be reversed and, furthermore. 
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that the subsidiary depression could contain the same amount of powder as the main 
depression. 

Figures 5 (a), (b) and (c) illustrate a cross section through the inhaler of Figure 3 along 
a line running between the pair of projections 26. It should be appreciated that a cross 
section along a line running between the projections 28 would be identical. 

As illustrated, the tape 22 covers the depression 18, is bent back on itself out of the air 
inlet 14 and back onto the lower side of the second part 12 of the inhaler so as to cover the 
aperture 30 formed in the bottom of the depression 18. 

In use, the free end 31 of the tape 22 illustrated in figure 5(a) is pulled away from the 
lower surface of the second part 12 so as to expose the aperture 30 of the depression 18. 
Then, as illustrated in figure 5(b), the tape 22 is pulled out of the air inlet 14 so as to peel it 
away from the depression 18. As illustrated in figure 5(c), with the tape 22 pulled fully clear 
of the depression 18, the powder 32 contained in the depression 18 is fully exposed to the 
channel formed between the first part 10 and the second part 12. A restriction 34 is 
provided in the first part 10 so as to direct the air flow through the inhaler and, as illustrated 
in figure 5(c), down towards the depression 18. This assists in ensuring that all of the 
powder 32 in the depression 18 joins the air flow through the inhaler. Similarly, the aperture 
30 allows some air to enter the inhaler through the bottom of the depression 18 thereby also 
assisting in ensuring that all of the powder 32 in the depression 18 joins the air flow through 
the inhaler. 

Clearly, the above description applies equally to the tape 24 and the depression 20. 

Thus, once a user has decided what quantity of powder should be administered, one or 
both of the tapes 22 and 24 are pulled away from the second surface of the lower part 12 
and out of the air inlet 14. In this way, one or both of the doses of powder contained in the 
depressions 18 and 20 may be released into the air flow through the inhaler and inhaled into 
the lungs of the patient 

As with the inhaler described with reference to Figures 1 and 2, the first part 10 and 
second part 12 form a channel 36 in which de-agglomeration of powder occxirs. 
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An inhaler according to second embodiment of the invention will be described with 
reference to Figures 7 to 10. Like parts will be given like reference numerals to those of the 
previous embodiment 

The first principle difference between the present embodiment and the previous 
embodiment concerns the position of the two depressions 18 and 20. As illustrated in 
Figures 8 and 9, the depressions 18 and 20 are provided in a separate substantially flat plate 
38. The plate 38 is formed as an insert which is placed, during manufacture of the device, 
between the first part 10 and the second part 12 in the air flow path close to the air inlet 14 
of the inhaler. 

As illustrated, the first part 10 is provided with a support surface 40 for the plate 38 
and the plate 38 is mounted on the support surface 40 extending towards the air inlet 14. 
Furthermore, the plate 38 preferably seals with sides 41 of the first part 10 so as to form a 
cavity with the first part 10. As illustrated in Figure 9, the air inlet 14 allows air to enter 
both above the plate 38 and below it into the cavity. With the tapes 42 and 44 pulled back 
to expose the powder 32 in the depression 18, air entering through the air inlet 14 over the 
depression 18 creates a pressure difference between the region above and the region below 
the depression 18, thereby facilitating the release, e.g. lifting, of the dose out of the 
depression 18. In particular, air in the region below the depression 18 will pass through the 
aperture 30 in the depression 18 and assist in the release of the dose of powder 32. 

The plate 38 is preferably made of aluminium or a laminate of aluminium and plastic 
sheet and the depression 18 is formed conveniendy in the plate by using a cold-forming 
procedure before the plate 38 is placed in the housing. After the depression 18 has been 
formed in the plate 38, the powdered substance to be inhaled is filled into the depression 38 
and the depression 18 scaled by means of tapes 42 and 44. 

Where, as illustrated in Figure 8, two depressions 18 and 20 are formed side by side, it 
is possible to form and/or fill the depressions 18 and 20 separately on separate plates. In 
certain systems it may advantageous to form and/or fill the depressions 18 and 20 separately 
when they are to contain respectively different quantities of medicament. The two plates 
could be joined in some manner or, in certain cases, it may be sufficient to align the plates 
next to one another. 
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As will already be apparent from the description given above and the figures, the tapes 
42, 44, 46 and 48 used with the present embodiment are different to those described for the 
previous embodiment In particular, each of the tapes 22 and 24 are replaced by respective 
pairs of tapes 42, 44 and 46, 48. Figure 9 illustrates the case for the pair of tapes 42, 44, but 
clearly, the arrangement for tapes 46, 48 is preferably identical. 

As illustrated, tape 44 seals depression 18 and is bent back over itself and out of the air 
inlet 14 in the same way as tapes 22 and 24 of the previous embodiment However, rather 
than being bent back to cover the aperture 30 of the depression 18, a separate tape 42 is 
provided. The tape 42 seals the aperture 30 of the depression 18 and is bent back over itself 
and out of the air inlet 14 in the same way as the tape 44. The free ends of the tapes 42 and 
44 are then preferably joined together. 

In use, the free ends of tapes 42 and 44 are pulled together so as to be simultaneously 
peeled off the depression 18 and its aperture 30. 

Depending on the particular requirements at the time, one or both of depressions 18 
and 20 may be exposed by pulling one or both of the pairs of tapes 42, 44 and 46, 48. 

With the present embodiment, the depressions 18 and 20, which contain the doses of 
powder, are contained completely within the housing of the inhaler and are thereby 
protected. Furthermore, the depressions 18 and 20 may be made of a suitable water 
impermeable substance such as aluminium, whilst molding the rest of the inhaler from a 
plastics material. Indeed, it is desirable to make the first 10 and second 12 parts of the 
inhaler from a transparent plastics material such that a user may inspect the internal air 
channels of the inhaler before and after use. Finally, with the arrangement described above, 
the tapes are less likely to be disturbed so as to expose, in particular, the apertures in the 
depressions 18 and 20. 

The two embodiments described above have been described only with reference to two 
side by side depressions 18 and 20. However, subject to being able to fit the depressions 
into the air inlet 14 of the inhaler and/or effectively lift the powder from those depressions 
into the air stream through the inhaler, it is possible to provide two or more depressions and 
in any relative configuration. 
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Figures 10(a) to (c) illustrate schematically some other examples of how depressions 
and tapes may be arranged. In each of these examples, the depressions are formed in a 
member 50 which could be arranged as a wall of the inhaler, such as with the embodiment 
of Figure 3, as a separately mounted plate, such as with the embodiment of Figure 7, or in 
any other manner. 

As illustrated in Figure 10(a) it is possible to arrange two depressions 52 and 54 axially 
one in front of the other. It is then possible to provide two respective films for sealing the 
depressions 52 and 54 or a single film for sealing both depressions 52 and 54. 

As illustrated, a single tape 56 is provided which inidally seals both depressions 52 and 
54. By peeling the tape only part way back, depression 52 is exposed and, by peeling the 
tape the whole way back, as illustrated, both depression 52 and depression 54 are exposed. 
In this embodiment, it is preferable that some means should be provided to prevent the user 
accidentally exposing both depressions when only the dose from depression 52 is required. 
By way of example, this may be achieved by providing a noticeably stronger adhesive 
around depression 54 or providing a band of noticeably stronger adhesive which is 
positioned between depression 52 and depression 54 and past which the user must pull the 
tape 56 before the depression 54 is exposed. 

It is also possible to provide two separate tapes for the depressions 52 and 54. This 
may be achieved by using a tape covering depression 52 which is merely folded back over 
the top of the tape covering depression 54. This may also be achieved by using tapes similar 
to those illustrated in Figure 10(b) where the tapes are shaped such that they may pass side 
by side. Although, in some ways, more complicated in structure than the overlaying 
arrangement, these arrangements have the advantage that both tapes 58 and 60 may be 
peeled back from their respective depressions independendy of each other and without 
becoming detached from the inhaler. In this way, the chances of tapes being discarded as 
litter are reduced and it is possible to arrange the tapes so that either depression may be 
exposed without necessarily exposing the other depression. It is of course possible to devise 
other arrangements where parts of the tapes pass past one another while other parts 
overlap. 
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Figure 10(c) illustrates an example where the two depressions 62 and 64 are arranged 
diagonally. This diagonal anangement is particularly advantageous in providing a 
compromise between the side by side and in-line arrangements. It has the advantage of 
reduced width requirements whilst more easily allowing arrangements of tapes which pass 
side by side. As with the example of Figures 10(a) and (b), a single tape may be used or two 
separate overlying tapes. Figure 10(c) actually illustrates an intermediate arrangement in 
which the tape 66 for covering the main depression 62 overlies the tape 68 for the 
subsidiary depression 64, but which has a narrowed portion 70 passing to the side of tape 
68 and allowing the tape 66 to remain attached to the member SO even when the tape 68 is 
peeled back to expose the subsidiary depression 64. 

As will be appreciated, many other arrangements of depressions and tapes may be used, 
with different numbers and sizes of depressions. 

Figure 10(d) illustrates a member 50 with a large main depression 72 and two smaller 
subsidiary depressions 74 and 76. A detachable tape 78 is provided for the main depression 
72 and two side by side tapes 80 and 82 are provided for the subsidiary depressions 74 and 
76, 

Figure 10(e) illustrates a plate 50 with three side by side depression 84, 86 and 88 
which are covered by three side by side tapes 90, 92 and 94. As illustrated, to facilitate 
fitting three depressions across the width of the inhaler, die depressions are not circular but 
cUiptically elongated. 

It will be appreciated that the present invention is not limited to the use of circular 
depressions and any suitable shaped depressions may also be used. Indeed if desired, a 
"depression" in the sense that this word has been used in the above description could refer 
to a plurality of indents, each containing part of the dose of medicament of that depression. 
In other words, in the embodiment of Figure 3, the depression 18 could be replaced by a 
plurality of smaller indents which together contain the dose of powder contained by the 
equivalent single depression. 

Altiiough the dcscripdon given above has been in relation to tapes which themselves 
seal the depressions, it will be appreciated that the important part of these embodiments are 
that the depressions should be sealed by a film of some sort which can be peeled away from 
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the depressions. That film can be formed as a integral part of the tape or attached to the 
tape. In this way, the illustrated tapes could be replaced by films which cover the 
depressions and tapes or cords attached to the films for peeling the films away from the 
depressions. This might be particularly useful when depressions are arranged along the 
5 length of the inhaler rather than merely side by side. 

Of course, it is not essential that the medicament be provided in depressions or indents 
and any other suitable selectively openable container may also be used. 
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CLAIM? 

1. A single use inhaler for administering medicament by inhaladon, the inhaler 
comprising: 

an inhaladon channel (10, 12) through which a user may inhale; 
a container (18) for containing a dose of medicament; and 

a release means (22) for releasing said dose into the said inhalation channel; wherein 
the inhaler further comprises: 

at least one subsidiary container (20) for containing a subsidiary dose of medicament; 

at least one respective subsidiary release means (24) for releasing said subsidiary dose 
into said inhalation channel; wherein 

said release means (22) is independendy operable of said at least one subsidiary 
release means (24) such that one or more of said dose and said subsidiary dose may be 
released into said inhalation channel at the same time and such that a variable dose is 
provided. 

2. An inhaler according to claim 1 wherein said container (18) and said at least one 
subsidiary container (20) arc integral parts of the inhaler. 

3. An inhaler according to claim 2 wherein said container (18) and said at least one 
subsidiary container (20) comprise depressions in at least one wall (12, 38, 50) of said 
inhalation channel and said release means (22) and said subsidiary release means (24) 
respectively comprise films sealing said depressions. 

4. An inhaler according to claim 3 wherein said release means (22) and said subsidiary 
release means (24) comprise one or more elongate members attached to or integral with 
said films and with respective free ends which may be pulled by a user in order to remove 
the films from their respective depressions, thereby releasing the medicament contained in 
the respective depressions. 
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5. An inhaler according to any preceding claim wherein said medicament is in a 
powdered form. 

6. An inhaler according to any preceding claim wherein the subsidiary dose of said at 
least one said subsidiary container is a predetermined fraction of said dose. 

7. An inhaler according to any preceding claim wherein the inhaler comprises at least 
two subsidiary containers and the subsidiary dose of each of said at least two subsidiary 
containers is a predetermined fraction of said dose. 

8. An inhaler according to claim 7 wherein said subsidiary doses include different 
predetermined fractions of said dose. 

9. A mediod of providing a variable dose in a single use inhaler having an inhalation 
channel through which a user may inhale, a container for containing a dose of medicament 
and a release means for releasing said dose into said inhalation channel, said method 
comprising; 

providing a least one subsidiary container (20) in said single use container for 
containing a subsidiary dose of medicament; 

providing at least one respective subsidiary release means (24) for releasing said 
subsidiary dose of medicament into said inhalation channel; and 

arranging for said release means (22) to be independently operable of said subsidiary 
release means (24) such that one or both of said dose and said subsidiary dose may be 
released into said inhalation channel at the same time and such that a variable dose is 
provided. 
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10. A method of providing a variable quantity of substance in a channel comprising; 

opening a first container containing said substance and dispensing said substance in 
said channel; 

selectively opening a second container containing said substance according to the total 
5 quantity of substance required and dispensing said substance in said channel. 
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